Purification and crystallization of glycogen phosphorylase from Saccharomyces cerevisiae.
Glycogen phosphorylase from Saccharomyces cerevisiae is activated by the covalent phosphorylation of a single threonine residue in the N terminus of the protein. We have hypothesized that the structural features that effect activation must be distinct from those characterized in rabbit muscle phosphorylase because the two enzymes have unrelated phosphorylation sites located in dissimilar protein contexts. To understand this potentially novel mechanism of activation by phosphorylation, we require information at atomic resolution of the phosphorylated and unphosphorylated forms of the enzyme. To this end, we have purified, characterized and crystallized glycogen phosphorylase from S. cerevisiae. The enzyme was isolated from a phosphorylase-deficient strain harboring a multicopy plasmid containing the phosphorylase gene under the control of its own promoter. One liter of cultured cells yields 12 mg of crystallizable material. The purified protein was not phosphorylated and had an activity of 4.7 units/mg in the presence of saturating amounts of substrate. Yeast phosphorylase was crystallized in four different crystal forms, only one of which is suitable for diffraction studies at high resolution. The latter belongs to space group P4(1)2(1)2 with unit cell constants of a = 161.1 A and c = 175.5 A Based on the density of the crystals, the solvent content is 49.7%, indicating that the asymmetric unit contains the functional dimer of yeast phosphorylase.